Introduction {#Sec1}
============

Supersymmetry (SUSY) \[[@CR1]--[@CR6]\] is an extension to the Standard Model (SM) that introduces partner particles (called *sparticles*), which differ by half a unit of spin from their SM counterparts. For models with R-parity conservation \[[@CR7]\], strongly produced sparticles would be pair-produced and are expected to decay into quarks or gluons, sometimes leptons, and the lightest SUSY particle (LSP), which is stable. The LSP is assumed to be weakly interacting and thus is not detected, resulting in events with potentially large missing transverse momentum ($\documentclass[12pt]{minimal}
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For SUSY models to present a solution to the SM hierarchy problem \[[@CR10]--[@CR13]\], the partners of the gluons (gluinos, $\documentclass[12pt]{minimal}
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                \begin{document}$$\text {Te}\text {V}$$\end{document}$ scale. In this case, strongly interacting sparticles could be produced at a high enough rate to be detected by the experiments at the Large Hadron Collider (LHC).

Final states containing same-flavour opposite-sign (SFOS) lepton pairs may arise from the cascade decays of squarks and gluinos via several mechanisms. Decays via intermediate neutralinos ($\documentclass[12pt]{minimal}
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                \begin{document}$$i=1,\ldots ,4$$\end{document}$ orders the neutralinos according to their mass from the lightest to the heaviest. In such a scenario the lightest neutralino, $\documentclass[12pt]{minimal}
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                \begin{document}$$m_{\ell \ell }^{\text {max}}=\Delta m_\chi < m_Z$$\end{document}$, below the *Z* boson mass peak. In addition, if there are sleptons ($\documentclass[12pt]{minimal}
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                \begin{document}$$p_{\text {T}}$$\end{document}$ leptons. Section [3](#Sec3){ref-type="sec"} and Fig. [1](#Fig1){ref-type="fig"} provide details of the signal models considered.

This paper reports on a search for SUSY, where either an on-*Z* mass peak or an edge occurs in the invariant mass distribution of SFOS *ee* and $\documentclass[12pt]{minimal}
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ATLAS detector {#Sec2}
==============

The ATLAS detector \[[@CR16]\] is a general-purpose detector with almost $\documentclass[12pt]{minimal}
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                \begin{document}$$4\pi $$\end{document}$ coverage in solid angle.[1](#Fn1){ref-type="fn"} The detector comprises an inner tracking detector, a system of calorimeters, and a muon spectrometer.

The inner tracking detector (ID) is immersed in a 2 T magnetic field provided by a superconducting solenoid and allows charged-particle tracking out to $\documentclass[12pt]{minimal}
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                \begin{document}$$|\eta |=2.5$$\end{document}$. It includes silicon pixel and silicon microstrip tracking detectors inside a straw-tube tracking detector. In 2015 a new innermost layer of silicon pixels was added to the detector and this improves tracking and *b*-tagging performance \[[@CR17]\].

High-granularity electromagnetic and hadronic calorimeters cover the region $\documentclass[12pt]{minimal}
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                \begin{document}$$|\eta |<4.9$$\end{document}$. All the electromagnetic calorimeters, as well as the endcap and forward hadronic calorimeters, are sampling calorimeters with liquid argon as the active medium and lead, copper, or tungsten as the absorber. The central hadronic calorimeter is a sampling calorimeter with scintillator tiles as the active medium and steel as the absorber.

The muon spectrometer uses several detector technologies to provide precision tracking out to $\documentclass[12pt]{minimal}
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The ATLAS detector has a two-level trigger system, with the first level implemented in custom hardware and the second level implemented in software. This trigger system reduces the output rate to about 1 kHz from up to 40 MHz \[[@CR18]\].

SUSY signal models {#Sec3}
==================

SUSY-inspired simplified models are considered as signal scenarios for this analysis. In all of these models, squarks or gluinos are directly pair-produced, decaying via an intermediate neutralino, $\documentclass[12pt]{minimal}
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The first model considered with gluino production, illustrated on the left of Fig. [1](#Fig1){ref-type="fig"}, is the so-called slepton model, which assumes that the sleptons are lighter than the $\documentclass[12pt]{minimal}
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                \begin{document}$$\tilde{\chi }_1^0$$\end{document}$ masses, while the superpartners of the right-handed leptons are decoupled. The three slepton flavours are taken to be mass-degenerate. The kinematic endpoint in the invariant mass distribution of the two final-state leptons in this decay chain can occur at any mass, highlighting the need to search over the full dilepton mass distribution. The endpoint feature of this decay topology provides a generic signature for many models of beyond-the-SM (BSM) physics.
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Data and simulated event samples {#Sec4}
================================

The data used in this analysis were collected by ATLAS during 2015 and 2016, with a mean number of additional *pp* interactions per bunch crossing (*pile-up*) of approximately 14 in 2015 and 25 in 2016, and a centre-of-mass collision energy of 13 $\documentclass[12pt]{minimal}
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An additional control sample of events containing photons was collected using a set of single-photon triggers with $\documentclass[12pt]{minimal}
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The SUSY signal samples were produced at LO using [MG5]{.smallcaps}\_[aMC\@NLO]{.smallcaps} with the [NNPDF2.3LO]{.smallcaps} PDF set, interfaced with [Pythia]{.smallcaps} 8.186. The scale parameter for CKKW-L matching \[[@CR42], [@CR43]\] was set at a quarter of the mass of the gluino. Up to one additional parton is included in the matrix element calculation. The underlying event was modelled using the [A14]{.smallcaps} tune for all signal samples, and [EvtGen]{.smallcaps} was adopted to describe the properties of bottom and charm hadron decays. Signal cross-sections were calculated at NLO in $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\alpha _{\text {S}}$$\end{document}$, including resummation of soft gluon emission at next-to-leading-logarithmic accuracy (NLO+NLL) \[[@CR44]--[@CR48]\].
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Object identification and selection {#Sec5}
===================================

Jets and leptons selected for analysis are categorised as either "baseline" or "signal" objects according to various quality and kinematic requirements. Baseline objects are used in the calculation of missing transverse momentum, and to resolve ambiguity between the analysis objects in the event, while the jets and leptons used to categorise the event in the final analysis selection must pass more stringent signal requirements.

Electron candidates are reconstructed using energy clusters in the electromagnetic calorimeter matched to ID tracks. Baseline electrons are required to have $\documentclass[12pt]{minimal}
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Baseline muons are reconstructed from either ID tracks matched to muon segments (collections of hits in a single layer of the muon spectrometer) or combined tracks formed in the ID and muon spectrometer \[[@CR70]\]. They are required to satisfy the "medium" selection criteria described in Ref. \[[@CR70]\], and for the high-$\documentclass[12pt]{minimal}
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All MC samples have MC-to-data corrections applied to take into account small differences between data and MC simulation in identification, reconstruction and trigger efficiencies. The $\documentclass[12pt]{minimal}
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Event selection {#Sec6}
===============

This search is carried out using signal regions (SRs) designed to select events where heavy new particles decay into an "invisible" LSP, with final-state signatures including either a *Z* boson mass peak or a kinematic endpoint in the dilepton invariant mass distribution. In order to estimate the expected contribution from SM backgrounds in these regions, control regions (CRs) are defined in such a way that they are enriched in the particular SM process of interest and have low expected contamination from events potentially arising from SUSY signals. For signal points not excluded by the previous iteration of this analysis \[[@CR15]\], the signal contamination in the CRs is $\documentclass[12pt]{minimal}
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Since at least two jets are expected in all signal models studied, selected events are further required to contain at least two signal jets. Furthermore, for events with a $\documentclass[12pt]{minimal}
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Background estimation {#Sec7}
=====================

In most SRs, the dominant background processes are "flavour-symmetric" (FS), where the ratio of *ee*, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\mu \mu $$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$e\mu $$\end{document}$ dileptonic branching fractions is expected to be 1:1:2 because the two leptons originate from independent $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$W\rightarrow \ell \nu $$\end{document}$ decays. Dominated by $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$t\bar{t}$$\end{document}$, this background, described in Sect. [7.1](#Sec8){ref-type="sec"}, also includes *WW*, *Wt*, and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$Z\rightarrow \tau \tau $$\end{document}$ processes, and typically makes up 50--95% of the total SM background in the SRs. The FS background is estimated using data control samples of different-flavour (DF) events for the high-$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$p_{\text {T}}$$\end{document}$ search, whereas the low-$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$p_{\text {T}}$$\end{document}$ search uses such samples to normalise the dominant top-quark ($\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$t\bar{t}$$\end{document}$ and *Wt*) component of this background, with the shape taken from MC simulation.

As all the SRs have a high $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$E_{\text {T}}^{\text {miss}}$$\end{document}$ requirement, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$Z/\gamma ^{*}+\text {jets}$$\end{document}$ events generally enter the SRs when there is large $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$E_{\text {T}}^{\text {miss}}$$\end{document}$ originating from instrumental effects or from neutrinos from the decays of hadrons produced in jet fragmentation. This background is always relatively small, contributing less than $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$10\%$$\end{document}$ of the total background in the SRs, but is difficult to model with MC simulation. A control sample of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\gamma +\text {jets}$$\end{document}$ events in data, which have similar kinematic properties to those of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$Z/\gamma ^{*}+\text {jets}$$\end{document}$ and similar sources of $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$E_{\text {T}}^{\text {miss}}$$\end{document}$, is used to model this background for the high-$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$p_{\text {T}}$$\end{document}$ search by weighting the $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$\gamma +\text {jets}$$\end{document}$ events to match $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$Z/\gamma ^{*}+\text {jets}$$\end{document}$ in another control sample, described in Sect. [7.2](#Sec9){ref-type="sec"}. For the low-$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$p_{\text {T}}$$\end{document}$ analysis, where $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$Z/\gamma ^{*}+\text {jets}$$\end{document}$ processes make up at most $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$8\%$$\end{document}$ of the background in the SRs, MC simulation is used to estimate this background.

The contribution from events with fake or misidentified leptons in the low-$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$p_{\text {T}}$$\end{document}$ SRs is at most $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$20\%$$\end{document}$, and is estimated using a data-driven matrix method, described in Sect. [7.3](#Sec10){ref-type="sec"}. The contribution to the SRs from *WZ* / *ZZ* production, described in Sect. [7.4](#Sec11){ref-type="sec"}, while small for the most part ($\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$<5\%$$\end{document}$), can be up to $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$70\%$$\end{document}$ in the on-*Z* bins of the high-$\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$p_{\text {T}}$$\end{document}$ analysis. These backgrounds are estimated from MC simulation and validated in dedicated $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$3\ell $$\end{document}$ (*WZ*) and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$4\ell $$\end{document}$ (*ZZ*) VRs. "Rare top" backgrounds, also described in Sect. [7.4](#Sec11){ref-type="sec"}, which include $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$t\bar{t}W$$\end{document}$, $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$t\bar{t}Z$$\end{document}$ and $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$t\bar{t}WW$$\end{document}$ processes, constitute $\documentclass[12pt]{minimal}
                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$<10\%$$\end{document}$ of the SM expectation in all SRs and are estimated from MC simulation.

Flavour-symmetric backgrounds {#Sec8}
-----------------------------
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The FS method is validated by performing a closure test using MC simulated events, with FS simulation in the $\documentclass[12pt]{minimal}
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                \begin{document}$$e\mu $$\end{document}$ data is shown to model the SF data well.Fig. 4Validation of the flavour-symmetry method using MC simulation (left) and data (right), in SR-low and VR-low (top), SR-medium and VR-medium (middle), and SR-high and VR-high (bottom). On the left the flavour-symmetry estimate from $\documentclass[12pt]{minimal}
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                \begin{document}$$e\mu $$\end{document}$ channel is compared with the SF distribution from these MC samples. The MC statistical uncertainty is indicated by the hatched band. In the data plots, all uncertainties in the background expectation are included in the hatched band. The bottom panel of each figure shows the ratio of the observation to the prediction. In cases where the data point is not accommodated by the scale of this panel, an arrow indicates the direction in which the point is out of range. The last bin always contains the overflow
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Fake-lepton background {#Sec10}
----------------------
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This method is validated in an OS VR, VR-fakes, which covers a region of phase space similar to that of the low-$\documentclass[12pt]{minimal}
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                \begin{document}$$m_{\ell \ell }$$\end{document}$ distribution in VR-fakes (left) and VR-SS (right). Processes with two prompt leptons are modelled using MC simulation. The hatched band indicates the total systematic and statistical uncertainty of the background prediction. The last bin always contains the overflow

Diboson and rare top processes {#Sec11}
------------------------------

The remaining SM background contribution in the SRs is due to *WZ* / *ZZ* diboson production and rare top processes ($\documentclass[12pt]{minimal}
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The contribution from the production of *WZ* / *ZZ* dibosons is generally small in the SRs, but in the on-*Z* bins in the high-$\documentclass[12pt]{minimal}
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Systematic uncertainties {#Sec12}
========================

The data-driven background estimates are subject to uncertainties associated with the methods employed and the limited number of events used in their estimation. The dominant source of uncertainty for the flavour-symmetry-based background estimate in the high-$\documentclass[12pt]{minimal}
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Several sources of systematic uncertainty are associated with the data-driven $\documentclass[12pt]{minimal}
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                \begin{document}$$p_{\text {T}}$$\end{document}$ analysis the uncertainties in the fake-lepton background stem from the number of events in the regions used to measure the real- and fake-lepton efficiencies, the limited sample size of the inclusive loose-lepton sample, varying the prompt-lepton contamination in the region used to measure the fake-lepton efficiency, and from varying the region used to measure the fake-lepton efficiency. The nominal fake-lepton efficiency is compared with those measured in regions where the presence of *b*-tagged jets is either required or explicitly vetoed. Varying the sample composition via *b*-jet tagging makes up the largest uncertainty.

Theoretical and experimental uncertainties are taken into account for the signal models, as well as background processes that rely on MC simulation. A $\documentclass[12pt]{minimal}
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The *WZ* / *ZZ* processes are assigned a cross-section uncertainty of $\documentclass[12pt]{minimal}
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                \usepackage{amsmath}
                \usepackage{wasysym} 
                \usepackage{amsfonts} 
                \usepackage{amssymb} 
                \usepackage{amsbsy}
                \usepackage{mathrsfs}
                \usepackage{upgreek}
                \setlength{\oddsidemargin}{-69pt}
                \begin{document}$$<20\%$$\end{document}$. For rare top processes, a total uncertainty of 26% is assigned to the cross-section  \[[@CR27], [@CR54]--[@CR56]\].

For signal models, the nominal cross-section and its uncertainty are taken from an envelope of cross-section predictions using different PDF sets and factorisation and renormalisation scales, as described in Ref. \[[@CR95]\].
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Results {#Sec13}
=======
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As signal models may produce kinematic endpoints at any value of $\documentclass[12pt]{minimal}
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Fig. 9Observed and expected dilepton mass distributions, with the bin boundaries considered for the interpretation, in (top left) SR-low, (top-right) SR-medium, and (bottom) SR-high of the edge search. All statistical and systematic uncertainties of the expected background are included in the hatched band. The last bin contains the overflow. One (two) example signal model(s) are overlaid on the top left (top right, bottom). For the slepton model, the numbers in parentheses in the legend indicate the gluino and $\documentclass[12pt]{minimal}
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                \begin{document}$$\text {Ge}\text {V}$$\end{document}$ in this model Fig. 10Observed and expected dilepton mass distributions, with the bin boundaries considered for the interpretation, in (left) SRC and (right) SRC-MET of the low-$\documentclass[12pt]{minimal}
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                \begin{document}$$p_{\text {T}}$$\end{document}$ SRs (bottom). The data are compared to the sum of the expected backgrounds. The significance of the difference between the observed and expected yields is shown in the bottom plots. For cases where the *p*-value is less than 0.5 a negative significance is shown. The hatched uncertainty band includes the statistical and systematic uncertainties of the background prediction

Model-independent upper limits at 95% confidence level (CL) on the number of events ($\documentclass[12pt]{minimal}
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Interpretation {#Sec14}
==============

In this section, exclusion limits are shown for the SUSY models detailed in Sect. [3](#Sec3){ref-type="sec"}. For these model-dependent exclusion limits a shape fit is performed on each of the binned $\documentclass[12pt]{minimal}
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Conclusion {#Sec15}
==========

This paper presents a search for new phenomena in final states containing a same-flavour opposite-sign electron or muon pair, jets and large missing transverse momentum using $\documentclass[12pt]{minimal}
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